Patients usually experience pain during orthodontic treatment. This fact can affect cooperation and the development of treatment. Reporting pain during treatment seems to be influenced by emotional aspects such as the patient's motivation.
INTRODuCTION
Success of orthodontic treatment is often dependent on the use of devices and techniques to minimize patient's discomfort, once pain and discomfort hamper cooperation, leading to poor adherence to follow-up and treatment interruption. 22 Pain is commonly assessed through the Visual Analogue Scale (VAS), 2, 7, 8, 9, 15, 17, 21, 24, 25, 27, 29 which records the subjective experience of pain.
Pain during orthodontic treatment is reported by up to 95% of the patients, 20, 25 being associated with trauma to the buccal mucosa 2, 20, 21 and application of force to the teeth. 2, 3, 7, 8, 13, 15, 21, 22, 25 Yet, because pain is strongly related to emotional, cognitive and cultural factors, 2, 12 the intensity is modulated by the individual's personality. 15, 16 Subjective factors, such as self-perception of dental status and esthetic, greatly influence the individual's willingness to undergo orthodontic treatment. 1, 16, 21 These factors, along with the patient's information on the orthodontic treatment, make up treatment motivation. The degree of motivation may influence pain perception during treatment, with patients who are willing to undergo treatment or find their malocclusion severe enough reporting lower pain levels. 26 This study aimed to assess the correlation between patient's motivation and pain intensity, reported during the initial phases of orthodontic treatment.
MATERIAL AND METhODS
Twenty male individuals, aged from 11 to 37 years (mean age 18.5 ±6.2 years), who sought orthodontic treatment, were selected after the following criteria were satisfied: Absence of deciduous teeth; no previous orthodontic treatment; good general health; and no periodontal disease.
Because pain experience is influenced by emotional, cognitive and motivational characteristics, and also by family behavior patterns, 2,18 the following subjects were excluded from the study: Dentists; dental students; close relatives or partners of Dentists or individuals who had used a fixed appliance in the preceding 12 months; individuals who feared dental treatment; and those on psychotropic drugs (antipsychotics, benzodiazepines, anticonvulsants or antidepressants), anti-inflammatory drugs and analgesics.
This study was approved by the Research Ethics Committee of the Federal University of Juiz de Fora.
All participants were volunteers and signed their informed consent after a thorough explanation of the procedures to be undertaken.
In the initial consultation, patient's motivation to undergo orthodontic treatment was assessed through a 27-question questionnaire, divided into 5 domains: Perceived Severity, Dental Esthetic, Willingnessto-Treat, Treatment Perception and Occlusion Importance. The questions were answered through a 100 mm VAS, 11 ( Fig 1) which varied according to Table 1 . Only one examiner applied the questionnaire, informing the participants about the way to fill it in, but without providing further information on the questions. The VAS value was calculated as the distance in millimeters from the left end of the horizontal line to the center of the mark made by the patient, the value for each domain consisting of the arithmetic mean of the corresponding answers.
In order to assess the reliability of the 27 questions, and determine their temporal stability, a pre-questionnaire was applied twice, to 20 individuals, with a mean interval of 42.7 days between applications. The influence of patient's motivation on reported pain during orthodontic treatment original article Patient assessment lasted 14 days and was divided into 2 phases: Bonding (days 1-7) and initial arch (days [8] [9] [10] [11] [12] [13] [14] . On the morning of the day preceding assessment onset, brackets and tubes (Mini Standard Edgewise, American Orthodontics, Wisconsin, USA) were bonded to the vestibular surfaces of the maxillary incisors, canines, premolars and first molars. On the morning of day 7, a 0.014-in pre-formed archwire (Titanium Memory Wire, American Orthodontics, Wisconsin, USA) was totally inserted in the slots of all brackets and tubes, being then fixed with a 0,010-in steel ligature wire.
Pain intensity was recorded daily during the 14 study days, at wake-up time. Two 100 mm VAS were used, one for tooth pain and the other for buccal mucosa pain, with a range from "without pain" to "worst pain ever", measurements being taken similarly to the procedure used in the questionnaire. Pain intensity was the arithmetic mean of the VAS for tooth pain and buccal mucosa pain.
STATISTICAL ANALySIS
The test-retest reliability of the questions from each domain of the pre-questionnaire was assessed by the Interclass Correlation Coefficient (ICC), based on variance analysis. The internal consistency of each domain was assessed through Cronbach's alpha coefficient. Pearson's Correlation Coefficient assessed the relationship between the questionnaire domains and pain intensity means, and between each question and pain intensity means. The Statistical Package for the Social Sciences (SPSS 11.0.0) program was used for the analyses.
RESuLTS
Analysis of the pre-questionnaire, which determined the ICC, showed excellent reliability (ICC > 0.75) for the Dental Esthetic, Treatment Perception and Occlusion Importance domains, and good reliability (0.4 < ICC < 0.75) for the Perceived Severity and Willingness-to-Treat domains (Table 2) .
Based on the applied questionnaire, Cronbach's alpha coefficient was calculated for the estimation of the internal consistency of each domain ( Table 2 ). The Occlusion Importance domain had very good internal consistency (α > 0.9), the Perceived Severity and Treatment Perception domains had good consistency (α between 0.8 and 0.9), the Willingness-toTreat domain had regular consistency (α between 0.7 and 0.8), and the Dental Esthetic domain had weak consistency (α between 0.6 and 0.7). 23 The pain intensity means reported by the patients every day of the study period are shown in Figure 2 . The correlations between each domain of the questionnaire of assessment of treatment motivation and the pain intensity means are shown in Table 3 . No significant correlation was found for any domain. Tables 4 to 8 show the correlation between each question and pain intensity. Only question 2 showed a significant positive correlation. 18. I'm willing to tolerate bouts of pain during the orthodontic treatment 0.020 0.934 Table 7 -Correlation between the Treatment Perception domain questions and pain intensity. Table 8 -Correlation between the Occlusion Importance domain questions and pain intensity.
The influence of patient's motivation on reported pain during orthodontic treatment original article were analyzed by domains or individually, except for question 2. These results agree with other studies, which failed to find a correlation between pain intensity and dentofacial esthetic, or with the selfperceived treatment need. 1, 8 Although no domain was significantly correlated with pain intensity, Perceived Severity had the lowest p value (0.196), with a positive correlation. Contrary to this trend, Sergl et al 26 found a negative correlation, indicating that patients who perceived their malocclusion to be more severe reported less intense pain.
The significance of the Perceived Severity domain was influenced by question 2, the only one that showed a significant positive correlation with pain intensity. Because this question assessed whether the patient considers their teeth to be "very crooked", the result highlights the hypothesis that the intensity of force application to the teeth, regardless of the degree of tooth crowding, has a relationship with pain reported during the alignment and leveling phase, 2 although other studies have not confirmed this relationship. 14, 15 The existence of a relationship between the degree of dental crowding and pain intensity is a reminder of the importance of educating patients on the possibility of more intense pain, proportional to the severity of dental crowding, chiefly after insertion of the initial arch during the alignment and leveling phase.
CONCLuSION
The results indicate that the intensity of reported pain during orthodontic treatment is not related to treatment motivation, evidencing no rationale to use the degree of a patient's motivation to predict discomfort experienced after installation and activation of the orthodontic appliance.
DISCuSSION
The high prevalence rates of pain reported by patients during orthodontic treatment 2, 3, 7, 8, 13, 15, [19] [20] [21] [22] 25 may lead to treatment failure due to lack of adherence 5, 22 and treatment drop-out. 22 Thus, it is important to search for factors that may influence the prevalence and intensity of the pain experienced by these patients.
Authors 3, 15 suggested that psychological factors might somehow influence the reports of pain and discomfort. Among such factors, patient's motivation to undergo orthodontic treatment seems to be the most relevant. 1, 16, 26 Patient's motivation has been studied through self-assessment of the dental condition, 10,28 esthetic perception 1, 10, 16, 21 and knowledge about the orthodontic treatment. 10 In this study, patient's motivation was assessed through a questionnaire based on the works of Clemmer and Hayes 4 and Fox et al. 10 The 27 questions addressed: 1) perception of the severity of the dental problem; 2) importance of dental esthetic; 3) willingness to undergo orthodontic correction; 4) impressions about the orthodontic treatment; and 5) importance of good occlusion. The questions were answered according to a VAS, a widely used scale to assess pain intensity, 2, 7, 8, 9, 15, 17, 21, 24, 25, 27, 29 and which has been used in some questionnaires. 2, 6, 30 The reliability test showed a good to excellent precision for all questionnaire domains, pointing to the good assessment stability of VAS-associated questions at different times.
Although the patients were motivated to undergo the treatment, with domain values ranging from 58 to 91 (VAS), there was no significant correlation between the degree of motivation and the reported pain intensity. This happened when the questions
